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10 C!aims. 
This invention relates generally to automatic 
reclosing cïecçric circuit interrupting devices, 
and more particularly to such devices having 
differing circuit opening rimes-on closely suc- 
cessive circuit, interrupting opérations. 
Circuitinterrupting devices of this type are 
constructed to operate in response to continuing 
overloads on the circuit to automatlcally operate 
through a cycle of- operat-lons comprising a pre- 
determined number of circuit opéning and clos- 
ing operations a-t the end of which thé inter- 
rupter remains open. until manuallyreclosed. 
Many interrupters of: this type bave provisions 
such that, in any .such cyCle-of opérations, thé 
first' one or two circuit opening operations 
cur relatively rapidly; and' later circuit opening 
operations are delayed. One difficulty which 
bas- been e;countëred with such interrupters 
occurs when thé interrupter is manually reclosed 
following an aut0matiC cycle of opération, be- 
cause such nanual reclosure usually occurs only 
after a relatfvely 10ng open circuit period and 
the circuit bas then-10st its diversity factor. In 
other words, all motors and simi!ar devices on 
the circuit which, require higher currents for 
starting than for running and in most cases do 
not run continuously, suCli as. motors for refrig- 
oto.tors, all tl:ese will be ready to start whmz 
the interrupter- is manually, reclosed. This 
means that the-initial.current demand.is so high 
as to make it. impossible to reénergize thé line 
because: with an instantaneous-fh'st automatic 
opening, the interrupter w.itl-immediately 
open thé circuit in response to thé nomentary 
overload - encountered:- due. to the simultaneous 
starting carrent demand of- all devices con- 
nected in. the circuit. 
One object of this invention, therefore, is to 
provide an automatic .reclosing-circuit inter- 
rupter which is automatically, operable through 
a cycle of a predetermined number of closely 
successive circuit opening, a.nd closing oper- 
ations, the first one o more circuit opening 
opérations of which are fast-and/later ones 
ing relatively slow, with. the interrupter main 
tained open st the end. of such. cycle, of oper- 
ation, wit13 novel means.causing a circùi inter.- 
rupting, operation whicti bccus imhiCiat¤Â fèl- 
lowing manùal reclbsuë of. the interùptë]  to 
take place only arter a timë-dëlay:përiod. 
A more specifiC object of'thisinvenlfion is t 
provide in a circuit  interrUpteï"of :the. type'de- 
scribed havingfluid' dashpot means-for delaY 
ing only final circuit --in[erriptirig: opeïàtions: in 
any cycl of' closet"succeSsiçe-circUit ' interrupt-. 
ing operagions,:, wittï novëY-mChS causing « sid 
daslpot moins to dëia:a;fisffcirult iitrvuit-. 
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rec1sing-of,' the izfterrupter îollowing a com- 
plete automatic cycle of operation. 
Anothef obect of this invention is to provide 
5 a cifcuit:interrupterof the type described hiv- 
ing. counting means actuated on each opération 
of theinterrupter to interpose means for delay- 
ing: ]ater circuit'interrupting opérations in any 
cycl o::a, predetermined: number of closety suc- 
cessive" opérations, and. where said counting 
means autonatically resets after thé lapse of a 
predetermined" rime; with novel means for pre- 
venting resettïng of. said 'counting means when 
thé interruptër is aUtbmatically held af open 
circuit position at the end of such a cycle of 
opération. 
Another object of this:invention is to provide 
for a circuit interrupter oit thé type described, 
having fluid operaçed counting means adapted 
to. alt¢r opération- of the interrupter after oné 
or more-closely, successive opérations thereof and 
biased to-slowly reset, with novel means pre- 
venting' resetting- of- thé cotmting means when 
the.interrupter is at an open cil'cuit position. 
Sll, another.object of' this invention is to pro- 
vide in a-circuit interrupter of the type 
scr, ibed having fluid' actuated counting means 
for counting a predetermined-number of closely 
succeeding opérations, of- thé.. interrupter and 
thon preventing.subsequent reclosing, and/or for 
countinga.lesseï numbeïof operations to there- 
aïter dela-y, circuit opening opérations of thé 
terrupter, with novel means for preventing re- 
settihg of/such-counting, means at least during 
thé tiRe the interrupter is maintained at an 
opencircuit pösition. 
These and: other objects of this invention will 
become more apparent upon consideration of 
thé following description of preferred embodi- 
ments tliereof,: when taken in connection with 
the atached di'awings, in which: 
l'igure-I is a longitudinal sectional view of a 
reclosing circuit interrupter embodying this in- 
vention, with th parts within the interrupter 
casin¢ beingshown in elevation; 
oeig: 2-is - an enlarged partial longitudinal sec- 
tion:view-of- tlie interrupter shown in Fig. 
with, certain, of-:tl3e parts -being omitted; 
 Fi: 3 is a:--10ngitudinal-sectional view oï thé 
uppei por.Vion of a. reclbsïng interrupter like that 
slioWn in:Fig. 1, bùt.illustrating a modification; 
Fig: 4is an enlarged longitudinal cross-sec- 
tional view of an intermediate portion of thé 
interrupter shovn in Fig. 3, witli the plane oï 
thé section passing through thé counting de- 
vice; and: 
Fig: 5:is a pïrtial: secçional view of thé inter- 
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rupter shown in Figs. 3 and 4, taken substantial- 
]y at right angles to the section of Fig. 4. 
Whfle, for purposes of illustration, this inven- 
tion is shown on the drawings as being embodied 
in one particu]ar forln of automatic reclosing 
circuit interrupter, it is to be distinct]y under- 
stood that the invention may be applied to other 
types of automatic rec]osing circuit interrupters 
as wel]. The particular interrupter disclosed 
heïein is in many ïespects simflar fo that dis- 
closed and claimed in the copending application 
of tt. L. Raw]ins and J. M. Wallace, Serial No. 
802,876, filed July 2, 1945, on Circuit Interrupters, 
and assigned to the same assignee of this inven- 
tion. This interrupter is adapted to be honsed 
in a substantially cy]indrical casing 2 of insulat- 
ing materia], such for example as porcelain or 
the ]ike, with the casing adapted tobe suppoïted 
ai an intermediate portion as by a supporting 
bracket 4. As viewed in Fig. 1, the lower end of 
casing 2 is c]osed by a closure disk 5 cemented or 
otherwise secured against a shou]der provided 
in the lower end of casing 2, ata distance above 
the ]ower end of the casing, so as to provide a 
skirt 7 for concea]ing the lower terminal connec- 25 
tion. Bottom closure disk 5 for casing 2 is pro- 
vided with a central aperture for receiving a ter- 
minal boit 5 having an enlarged head  adapted 
to be seated against the c]osure disk on a com- 
pressible gasket , of cork or similar compres- 30 
sib]e sea]ing material. Terminal boit  is pro- 
vided with a nut 2 for securing it in place, and 
for securing a terminal fixtm'e 14 thereto. 
Adjacent the uPper end of casing  there is 
provided a channeled supporting ring  secured 35 
to the casing in any desired manner, such for 
example as by cast metal  interlocking with the 
channe]ed ring and with peripheral grooves pro- 
vided about the upper end of casing 2. A cover 
casting 20 for the upper end of casing 2 is adapted 40 
tobe secured on the uPper end of casing 2 by any 
desired means, such as by bolts or the ]ike (hot 
shown) cooperating with the cover casting 2{} and 
supporting ring . Cover casting 2{} is provided 
with a ho]low chamber 22 operfing to the interior 45 
of casing 2, and with an integra] hood 2, for a 
purpose to be described. 
Within chamber 2 of the cover casting there 
is provided a supporting shaft 25 extending 
transverse]y thereof with its ends mounted in 50 
opposite sides of the chamber, for pivota]ly sup- 
porting an inverted U-shaped spring support 2. 
Support 2{} is provided with apertures in the leg 
portions thereof for pivota] mounting on shaft 
26, and one leg is pivota]ly connected with one 55 
end of a rod , with the other end of the rod 
being slidab]e in the aperture of a ]ug 2 provided 
integra] with cover casting 2{}. A spring support- 
ing flange or disk  is secured on rod {}, to form 
the reaction point for one end of a coi]ed coin- 60 
pression lockout spring , the other end of which 
reacts against a washer sea%ed on lug 32. It wi]! 
be observed that sp%ing  acts to bias support 
28 in a counterc]ockwise direction about shaft 
2, but such movement of support 2 is norma]]y 
prevented by togg]e means comprising a toggle 
lever 3{} pivota]ly connected to one ]eg of support 
28 at one end, and pivoted at its other end to 
another togg]e lever 4 which, in turn, is piv- 
ota]]y mounted on cover casting 2{}, as at 42. ï0 
Togg]e lever  is provided with an integraI 
hand]e extension 4 having a hookeye  in the 
outer end thereof and adapted, in its normal 
position shown in Fig. '1, to engage a stop boit 
4 provided beneath hood 24 which may be se- 75 
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cured in an adjusted position by means of 
lock nut 5. It wfl] be noted that in the normal 
position of the parts illustrated in Fig. 1, toggle 
!evers $ and 4 are he]d at an overcenter posi- 
tion by spring , with handle 4 deflning this 
overcenter position by its engagement with stop 
bolt . Moreover, in this position of the parts, 
handle 44 is located substantially entirely be- 
neath hood . 
A contact actuating lever 2 is a!so pivotally 
mounted on shaft 2 within cover chamber 
and has its inner end 5 extended so as tobe en- 
gaged by one end of a spring  coiled about shalt 
2, vith the other end of this spring reacting 
against the bight portion of support 2. Inas- 
much as support 2 is normal]y he]d against 
movement by the toggle ]evers described above, it 
is apparent that spring 5 acts to norma]]y bias 
actuating lever 52 in a clockwise direction about 
shaft 2. Actuating lever 52 is cormected by 
]inks  of insu]ating mateïia], such for example 
as flber or the ]ike, to the upper end of a contact 
rod 55. The contact rod extends downward]y 
through casing 2 and has adjacent its lower end 
at the point where it enters an interrupter charn- 
ber 2, a sleeve $ thereon which may be of any 
desiïed insulating materia], such as fiber or 
molded insu]ating material. The ]ower end of 
contact rod 5 is provided with a contact head 
 for engagement with a stationary contact 
secured in the interrupter chamber. In general, 
the interrupter chamber 2 comprises a tubular 
member  of insulating material such as fiber or 
the ]ike, with a top cap  apertured to slidab]y 
receive the contact rod and its sleeve ${}, and a 
bottom cap 7{} is provided to which stationary 
contact $ is secured. Bottorn cap 7{} of the in- 
terrupter chamber is electrica]]y connected with 
terminal boit  by means of a coi]ed compression 
spring 72 of a resilient electrical conducting ma- 
terial, which reacts between the head  of ter- 
minal bolt , and bottom cap 7{} of the interrupter 
ch amber. 
Contact rod  also passes downward]y through 
apertures provided in the legs of a genera]ly 
U-shaped frame 74 which supports an annular 
so]enoid coi] 75. An apertured co]lar 75 is held 
against an interior shoulder provided about the 
aperture in the top ]eg of supporting frame 7 by 
a cylindrica] dashpot s]eeve 77, preferably of a 
molded insulating material, and this, in turn, 
held in place by engagement of the lower end of 
s]eeve 77 with the top plate 7 of a generally 
ïectangular shaped supporting frame, which is 
secured to the ]ower leg of so]enoid supporting 
frame 74 by means of bo]ts {}. Top supporting 
plate 7 may be integral with spaced side plates 
$2, and these, in turn, may be integral with top 
cap $ of the interrupter chamber. So]enoid sup- 
porting frame 7 is thus secured to interrupter 
chamber 2, and these parts are al] adapted to 
be supported from cover casting 2 by means of 
supports 4 cormected between the top leg of 
frame 74 and the cover casting, so that all the 
parts may be inserted or removed from casing 
as a unit with cover casting 
Contact rod 5 is provided with an actuating 
tube  thereon within solenoid coil 75, and the 
upper end of this tube bas a flanged co]lar 
adapted tobe seated on top of collar 75 and to 
engage a shoulder $ provided on the contact 
rod, for a purpose to be described. A substan- 
tially cylindrical cote $2 is adapted to be slidably 
mounted between actuating sleeve  and dash- 
pot sleeve 77 in a piston-like manner, and is 



2,601,188 

normally maintained ai the, position shown in 
Fig. I of the drawings by a light coil compression 
spring 96, which reacts between the closed lower 
end of cote 92 and collar 66 on actuating sleeve 
86. The lower end of cote 92 is provided with 
lateral vent openings 94, so that ny fluid trapped 
within the cote is free to escape during movement 
of the cote. 
The circuit through the interrupter thus far 
described extends from  terminal fixture 93 se- 
cured by a bolt I}} to cover casting 26, by way of 
a flexible conductor }2 to one terminal of sole- 
noid coi! 7G, and then by a flexible conductor 
94 to a supporting plate 66 secured on contact 
rod 55. The circuit continues in the closed cir: 
cuit position of the interrupter, to fixed contact 
G6, through spring 72 to terminal bolt 6 and ter- 
minal fixture 4. It wfll be observed that sole- 
noid coil ; being connected in series in the cir- 
cuit through the interrupter will be responsive to 
overload currents above a predetermined value 
to exert sufficient force to attract solenoid core 
92 upwardly. Upward movement of cote 9 re- 
sults first in compressing light coil spring 6 un- 
tri the bottom of the core engages the lower end 
of actuating sleeve  which is then raised into 
engagement with shoulder 99 on contact rod 
to separate contact head 64 from fixed contact 
6. This causes an arc to form between the con- 
tacts and to cause further upper movement of 
contact rcd 8 due to pressure buiit up within in- 
terrupter chambeï 2. Upward movement of 
tact rod 8 stresses spring 5-3 so that when the arc 
is finally e}tinguished and so!enoid coil 6 is de- 
energized, spring 55 is free to more contact rod 
3 downwaîdly to reclose the circuit. 
Opening and closing of the interrupter in the 
manner described above would continue in- 
definitely on continuing overloads, and to avoid 
this an integrating or counting means is pro- 
vided, which is identical with that more particu- 
larly described in VCallace et al. Patent 2,442;4ïï, 
issued June 1, 1948, to the saine assignee of this 
invention. Such an integrating or counting 
means comprises a tubular member {} secured 
on the top leg of solenoid supporting frame 
with a notched piston 69 therein adapted tobe 
advanced each rime the circuit opens bY  gener- 
ally U-shaped pawl  , guided for sliding and 
tilting movement on a guide rod  5 lso secured 
to the upper leg of frame 4. Pawl  is nor- 
mally held ata position where a portion thereof 
overlies fianged collar  on actuating sleeve 66, 
by a coiled compression spring 3 mounted on 
guide rod 5. A check valve controlled inlet 
(hot shown) is provided for the lower end of 
tubular member   so that when the interrupter 
operates to open the circuit and ctuating sleeve 
66 is moved upwardly, the fianged collar 8 tilts 
pawl    into engagement with a notch of piston 
69 and moves it upwardly a predetermined dis- 
tance where it remains when the contacts re- 
close. There is some leakage between piston 
and tubular member  ? so that if the fault clears 
upon a first circuit reclosing operation, the pis- 
ton }9 will slowly sink back to its original posi- 
tion. However, if the fault has hot cleared upon 
the first 'eclosure of the interrupter, it will im- 
mediate!y reopeï] and this time pawl  will 
engage a lower notch of piston 69 and raise it a 
OEm'ther amount. If the fauit is still present on 
the second reclosure of the interrupter, it will 
continue to open and close the circuit until pis- 
ton 69 has been advanced an amount sufllcient 
that the upper end thereof engages toggle lever 

$8 and moves this toggle .lever upwardly over- 
conter so as to permit lockout spring 6 to rotate 
support 25 clockwise and hold contact rod 6 at 
an open circuit position. Such anoperation will 
5 cause handle 44 to project beneath hood 24 to pro- 
sent a readily visible indication of the lockout 
condition of the interrupter. 
In order to provide a rime delay for a circuit 
opening and closing operation of the interrupter, 
10 use is ruade of the operation of cote 92 in dash- 
pot sleeve ], and of the liquid displaced by more- 
ment of the core. For the purpose of delaying a 
circuit closing operation, contact rod 8 has a 
!atch plate 68 pivotally mounted on supporting 
15 plate 96 of the rod, and latch plate @6 has a 
relatively large opening for receiving the contact 
rod to permit pivotal movement thereof, it being 
normally biased upwardly by a coiled compression 
spring  . Latch plate {} is also provided ad- 
20 jacent its pivot point with an aperture for re- 
ceiving  latch rod  2 fixedly mounted between 
cap 68 of the interrupter chamber and support 
plate . The lower end oï latch rod  2 is re- 
ducecl in section, and the aperture in the latch 
25 plate which receives rod   is of a size such that 
upon movement of contact rod 56 to an open cir- 
cuit position, latch plate  {}6 may pivot in a clock- 
wise diïection while compressing spring  to 
relieve any tendency of the aperture therein to 
30 bind on latch rod  2. ttowever, upon attempted 
reclosing movement of contact rod 58, latch plate 
6 will bind on rod  due to the action of 
spring   9, to thereby latch the contact rod in an 
open circuit position. This latch is adapted to be 
35 released bY downward movement of solenoid core 
92, when the lower end thereof engages the outer 
end of latch plate 93. ttowever, downward 
movement of cote 92 is relatively slow due to its 
dashpot action in cooperation with sleeves 77 and 
40 , so that reclosing movement of contact rod 
8 will be correspondingly slow until the reduced 
section at the lower end of latch rod 2 is 
ïeached, whereupon latch plate 6-can no longer 
bind on latch rod 2 and contact head 6 wil! 
45 rapidly more into final engagement with fixed 
contact 
The interrupter may `De provided with ,certain 
accessories, su'ch as a support  4 for a lightning 
arrester unit electrically connected between the 
50 cover casting and frame ] by a conductor , 
so that lightning surges will by-pass so!enoid coil 
 and operation of the interrupter wiI1 be pre- 
vented. A counter  S may also be provided up.- 
ported beneath hood 2 for actuating by a tink 
55 !2 ,comected with an actuating lever 22 which 
is pivoted on shft 2}. Lever 22 ïqqay be mov- 
able with actuating lever 52 so as to reg.ï the 
number of operati.ons of lhe inte.ïrup:te' 
ccunter , which is vlsib}e from the exterior 
60 the inte]'rupter. 
For the purpose o.f pïoviding a rime delay be- 
tween the occurrence of an overload sufi,cient to 
a%ract .co.re 92 upwardly and cause a circuit in- 
terrupting operation, and the rime the contc.ts 
65 are a'ctually separated, collar ? and the upper 
leg of supporting frame 74 are provided with a 
passage 2 leading from the upper end of the 
dashpot pace ,between sleeves ? and 8 fo a 
tu`Dular chamber 4. Passage 2 is pïovided 
7O at the end thereof within tubv2ar chamber 
with a check valve disk 2 adapted to ,De seated 
thereon to permit fiow of fluid solely in the di- 
rection into chamber 24. Preferably chamber 
24-is foïmed by a cylindrical tube threaded into 
75 a threaded socket provided on the upper leg of 
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solenoid supporting frame I. A piston 13B is 
freely s!idably mounted in cham,ber 124 and the 
piston 130 carries a rod 32 which extends uP- 
wardly therefrom. An angled bracket 133 se- 
cured to cover casting 20 is provided with an 
opmfing for guiding piston rod |32 during more- 
ment of the piston 3{} in chamber 
In operation, with casing 2 filled with an arc- 
extinguishing fiuid such as off or the like, up to 
the level L, it witt be observed hat normatly pis- 
ton 130 will oe seated on check valve |28 so that 
when solenoid cote 92 is attracted .upwardly to 
intem'upt the circuit, the liquid displaced theïeby 
wfil be forced through passage 120 to unseat 
check valve f28 and move piston 
distance predetermined by the amount of fluid 
displaced. ne distance piston 130 is moved up- 
wardty may .or may hot bïing it into engagement 
with a stop sleeve 134 secured in chamber l, 
as by a setscrew 3 or the like, depending upon 
the position stop steeve 134 occupies. Steeve 
may be adjusted so that a singte circuit opening 
operation will cause piston 130 to be advanced 
st}bstantially into engagement with stop sleeve 
i3, or the adjustment may be such that two 
¢losely succeeding circuit opening operations are 
required belote piston 3. is advanced to engage 
stop sleeve 134. In either case, the circuit open- 
ing operations which occm-belote piston 30 en- 
gages stop steeve 4 wfil occur relativeiy rapidty 
due to the fact that the dashpot formed by sleeves 
ï and 86 and core 92 is substantiatly freely 
vented through passage 12, OEhere at least eing 
no substantial opposition to the flow of tiquid 
through this passage. When cote 92 moves 
downwardty during the circuit closing operation 
fottowing « first circuit opening operation, check 
valve 28 .will seat on the upper end of passage 
26 to thus close the upper end oï the dashpot 
space ,between sleeves  and 86 so that down- 
ward movement of cote 92 will ,be reIatively slow 
 since liquid must be drawn into the dashpot spa.ce 
past the relatively smatt clearances between cote 
92 and steeves  and 8. If the interrupter re- 
mains ctosed after a firs.t circuit interrupting re- . 
ciosing operation, piston 3 wfll gradualiy sink 
back to it normal lower position due to the force 
of gravity, but this movement wilt be quite slow 
due to the necessity of displacing liquid trapped 
below piston 30 past the retatively smatt ctear- 5O 
ance between piston 130 and the wall of ,chamber 
. However, if the fault or overload has hot 
cieared upon reclosing of the contacts, the iner- 
rupter witl again open and rectose substantially 
in the saine manner as the first opera.tion pro- 55 
vided piston 13 has hot been moved into en- 
gagement with :stop steeve 134 on the first opera- 
tion. As soon as piston 13 is moved into en- 
gagement with stop sleeve 24, ,be it on the firs 
or on thi second circuit interrupting operation, 6O 
if the overload condition stitl exists upon a sub- 
sq.uent elosing operation, the interrupter witl 
immedi,%tely reopen the circuit, ,but this rime liq- 
uid cannot freely escape through the vent pas- 
sage 25 from the dashpot space between steeves 
 and 8S so that the upward movement of 'cote 
92 witl :be ïnuch slower than on the preceding in- 
terrupting operation or operations, due to the 
ncessity of forcing tiquid trapped in the dashpot 
space past the relativety smatl clearance between 7O 
cote 92 and sleeves  and 86. Thus, with the 
structure disclosed, the interrupter will always 
operate on c!osely succeeding circuit interrupting 
operations to separato the contacts at a relative- 
ly rapid rate on the first one or two of such in- ï5 
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terr.upting operations, and at a slower rate on 
succeeding operations, ttowever, if the fault 
clears belote automatic lockout of the breaker 
occurs, piston .{} will reset so ,that he next rime 
a 'continuing fault occurs, the same sequence of 
a first one or two fast interrupting operations fol- 
lowed by slower circuiç interrupting operations 
will occur. 
When the circuit interrupter shown in Figs. 1 
and 2 has operated the predetermined number of 
times required to actuate toggle levers 35 and 
upwardly over center to cause the breaker con- 
tacts to be held open, itis apparent that piston 
13} could then reset so that when the interrupter 
is manualiy reciosed ata iater rime, it would then 
be prepared to go through the same sequence of 
fast and slow circuit interrupting operations when 
a fault again appeared on the line. However, to 
overcome the diflïcutty previously mentioned of 
such an interrupter being impossible to reclose 
manually due to the momentary overtoad current 
encountered in attempting to reenergize a circuit 
which bas been out of service for an appreciable 
length of time, there is provided in accordance 
with this invention a bowed leaf spring 35 at- 
tached to the outer end of contact actuating lever 
52 by means oï suitable fastening means 4} and 
positioned so as to engage piston rod 32 when 
the latter has at'ained a position corresponding 
to the position of piston 30 where it engages stop 
sleeve , this being the position of the piston 
wherein it causes subsequent circuit opening op- 
erations to be delayed by the dashpot action of 
cote 92 operating between sleeves ]] and $. It 
is apparent, therefore, that spring .$ witl en- 
gage piston rod 32 when the interrupter contacts 
are held at an open circuit position so as to exert 
a laterat force on the upper end of the guide rod 
causing the piston 30 to bind in chamber 
and .be held at the position shown in Fig. 2 of the 
drawings, so long as the contacts are held at the 
open circuit position illustrated. Now, when the 
interrupter is manuatly rectosed .by appropriate 
operation of handle extension 44 and a momen- 
tary overload is encountered when the circuit is 
ctosed, the interrupter will hOt immediately re- 
open the contacts because circuit opening more- 
ment of cote 92 is then delayed by the dashpot 
formed by sleeves ] and 
A further advantage of the foregoing structm'e 
is that holding spring L$ may be arranged so as 
to engage piston rod 32 each rime the contacts 
separate to open the circuit so that resetting of 
piston 3 cannot occur while the contacts are 
open, but can take place on]y after the circuit 
bas been closed. This obviously permits more 
accurate controt of the various circuit interrupt- 
ing operations in regard to those particular op- 
erations which are tobe delayed by the dashpot 
action described above. 
In the modification of the invention shown in 
Figs. 3, 4 and 5, the interrupter is very similar to 
that described above in connection with Figs. 1 
and 2 of the drawings, having many identical 
parts, and accordingly such parts bave been des- 
ignated with the saine reference numerals and 
their description witl not be repeated. The major 
difference ,between the two embodiments of this 
invention is that the device shown in igs. 1 and 2 
employs two separate counting devices at {}] and 
 24, one being for the purpose of counting a pre- 
determined number of closely successive opera- 
tions of the interrupter to cause the contacts to 
be held at their open circuit position at the con- 
clusion of such predetermined number of oper- 
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.crions, ,and the-other ,counting device provided 
for ,the poEpose of counting a lesser number .of 
closely succeeding -operations ,of the -interrupter 
,to.then cause subsequent.closely.successiveinteï- 
rupting-operations te be.delayed. 
As-illustrated more particularly in Fig. 4, a top 
supporting plate -2 for a solenoid cofl 44.ispro- 
vided with a fiuid passage 46 opening af ifs in- 
ner and at .the upper end of a cylindrical .sleeve 
48.held against a shouldersurrounding the.open- 
 ing-into .passage ,|46 by a coil compression spring 
159 which reacts-]0.etween.a flange at the upper 
end of sleeve  and a dashpotcylinder sleeve 
-|2 positioned within.the central opening through 
.oeil 4. The.lower end.of sleeve 48 is.provided 
.with an ,ir]et opening  which is .larger than 
.actuating sleeve 16 ,which .passes through this 
.opening, with in/et opening  being controlled 
by a.check valve disk -6 normally held in a po- 
.sition covering the in/et opening.by a cofl cern- 
.pression spring 58 reacting/uetween the disk and 
top leg .|.2 of the solenoid supporting frame. 
The outer .end of passage 46 commun/actes 
with the lower end of .a aylindrical sleeve 
threadedly mounted in an opening .provided .in 
top leg a.2 and.having a.plug disk 62 secured 
in,the upper end thereof. Disk $2 is provided 
with a substantially.centraLopening $ for re- 
-ceiving .a .rod 18 mounted .in sleeve $}, which 
'od bas a-piston {] secured adjacent the 1ower 
end thereof, l%od .  bas a redubed.extension. 
which extends .upwardly.through opening 6 in 
.disk 
In.the operation of this êmbodiment of the in- 
"«ention, i will be apparelit that each rime sole- 
:noid acre  is drawn upwardly, liquid wi11 be 
forced-upwardly te urïseat check vlve disk 
.and.to.pass upv«ardly£hough sleeve 8 and pas- 
sage .te raise .piston  Ifl a predetermined 
amount. Upon reclosing Of the.interrupter fol- 
].owing such a .fiïst circuit opening-operation, 
.check wlve disk [ .will automatically ocrer in- 
,let ,passage .[5 ,to.cylindrical sleeve ,) se that 
the dashpot-in :which cote 92 operates will delay 
,reclosing movement of the acre and contacts. 
[f the circuit-condition which caused opening of 
.t, hd .interrupter .has.disappeared'upon such a first 
circuit closing opertion, :piston ,. with its rod 
66, . will slowly settle back te the position 
shownin Fig. ' due tothe action of graviiy, but 
this movement will be slow due te the necessity 
of displacing liqùid trapped ,below the .piston 
.ttrough the .relatively .small clearance between 
and the iianer waI]s of sleeve [${}. However, if 
the ove,10ad which caused circuit opening sfll 
exists upe the first reclosing .opertion, solenoid 
.c0re 92-will .again be drawn upwaçdly and, 
pendingupm- the relative tengths-.of r0d |Band 
sleeve 6, [his opening operation .may like the 
firSt operation occur relatively rapidly-since there 
s substantia.lly no opposition te the-flow of liquid 
throuh passae |  because-piston  7{} is free te 
more pwardly. As fil the enîbodiment of the 
invention shown in Fis. 1 .and 2, $he parts may 
be adjused se that only-the first or tle flrst 
two circuit openin¢ operations in-any sequence 
of c!osely successive operations occur -elative!y 
rapidly. OE.]. either case, pist0n,rod I8 will even- 
tually be.advanced te the pofl]t where i[.entcrs 
penin[ ],4 with whieh i bas a relatively close 
fit. ! wiI1 be apparent that tpon an attempted 
immediate reopening of fhe Circuit, upward travel 
of acre S wil! be delayed on.this and subsequent 
Closely successive circuit.openihg 0perations 
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cause piston [9 can no longer more upwardly 
freely. 
!rrespective of whether the circuit openLr, g op- 
erations occur relatively rapidly or whether they 
5 are delayed, piston [l is nevertheless advanced 
on each circuit opening operation until eventually 
the shoulder [$ ai the upper end of piston rod 
.68 engages-toggle lever  te move if upwardly 
over conter and permit spring S8 te maintain the 
]0 circuit interrupter contacts at an open circuit 
position. In order te prevent resetting of piston 
9 while the breaker contacts are thus main- 
tained at an open circuit position, a bowed leaf 
spring ï2 is mounted af che side of actuating 
15 lever 2 as by pins  74, and positioned on the lever 
o as te engage extension 6 of piston rod 
when the latter is at a position wherein it is about 
te enter opening 84 at the uPper end of cylin- 
drical sleeve }. Af the position of the parts 
20 (dotted lines, Fig. 4) where the breaker contacts 
are maintained at tleir open circuit position, 
spring 7 will engage the adjacent edge of rod 
extension  eS te thus more if in che directim and 
cause binding oï piston e in-its.sleeve 80 se 
25 that no resetting thereof is possible untfl the in- 
terrupter is manually operated. By this arrange- 
ment,_it is apparent that a single counting mecha- 
nism is provided for accomplishing two purposes, 
namely, (I) holding the counting mechanism at 
30 a position wherein ail immediate attempt te re- 
open the circuit wfll be delayed after manual 
reclosure, and () holding a counting member 
substantially at the position where the tiret circuit 
opening operation following manual reclosure will 
35 cause the contacts te be maintained-separated. 
These two results thus obtained in accordance 
with .this invention are te provide, especially in 
fluid actuated counting mechanism for automatic 
circuit reclosing inteïrupters, a means for pre- 
4O venting rapid opening oî the contacts.immediately 
following manual closing of the contacts, which 
means also causes tle contacts te be maintained 
separated following the first operation of the in- 
terrupter immediateiy after a manual circuit clos- 
45 ing operation. The second lecture is desirable te 
prevent repeated operation of the interrupter if 
it is manually reclosed on the saine fault which 
originally caused it-te be maintained at open cir- 
cuit .position. The particular functions outlined 
50 above are accomplished .in accordance with this 
invention by a single device.in the.species of 
ventioï shown in Figs. -3, 4 and 5,-and with two 
separate devices in the species of invention shown 
in Figs. 1 and 2. 
55 I-ïaving described preferredembodiments of this 
invelbion in accordance with the patent statures, 
it is desired that the invention be net limited 
these particular structures, flasmuch as it will be 
readi!y apparent te persons skilled in the art that 
60 many modifications and changes can ho.ruade in 
these particular structures without depaïting 
frein the'broad spirit and.scqpe of this invention. 
I claire as my invention: 
1. In a circuit interrupter, separable contacts, 
65 overload-responsive meansfor causing separation 
of said.contacts, means for-automaticallyclosing 
said contacts ater a circuit interrupting opera- 
tion, counting means responsive Only to-a cycle of 
a predetermined number of closely sUCCeSsive op- 
70 erations of.said interrpter con.tacts for aut0ma 
tica!ly mainain/ng said contacts separated, man- 
ually operable means for closing sa.id contacts 
after they bave been maintained separated, nor- 
mally ineffective time delay .means, means 
7 uated by .sid counting "means te automatically 
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render said time delay means effective to delay 
separation of said contacts by said overload-re- 
sponsive means only on later operations in any 
such cycle of operations, said counting means 
being biased to automatically reset, means delay- 
ing ïesetting movement of said counting means 
îor a predetermfi]ed rime, and a part movable 
with said contacts and pos{tioned to engage said 
cmnting means only when said contacts are sub- 
stantially at their maintained separated position, 
whereby said countinE means can reset only the 
aïoïesaid predetermined rime after manual clos- 
ing of the contacts so that an attempted circuit 
opening operation closely ïollowing manual clos- 
ing will be delayed by said rime delay means. 
2. In a circuit interrupter, separable contacts, 
overload-responsive means for causing separation 
of said contacts, means fol" automatically closing 
said contacts aïter a circuit interrupting opera- 
tion, means responsive only to a cycle of a pre- 
determined number of closely successive opera- 
tions of said interrupter contacts for automati- 
cally mafl]taining said contacts separated, man- 
ually operable means for closing said contacts 
after they have been maintained separated, nor- 
mally ineffective fiuid dashpot means associated 
with said contact separating means so as tobe 
actuated upon separation of said contacts, fluid 
counting means communicating with said dash- 
pot means to normally freely receive fluid dis- 
p!aced by operation of said dashpot means so that 
the latter does hot normally delay contact more- 
ment, said counting means having means which is 
responsive to receipt of a predetermined amount 
of fluid ïrom said dashpot means to restrict said 
fluid flow so that on subsequent closely succeeding 
operations contact separation will be delayed by 
said dashpot mea]s, means biasing said counting 
means to reset, means delaying resetting move- 
ment of said counting means for a predetermined 
time, and a part movable with said contacts and 
positioned to engage said counting means when 
said contacts are maintained separated for pre- 
venting resetting of said counting means while 
said contacts are maintafl]ed separated, whereby 
said counting means can reset only the aïoresaid 
predetermined rime after manual closing of the 
contacts so that an attempted circuit opening op- 
eration closely ïollowing manual closing wfll be 
delayed by said rime delay means. 
3. In a circuit interrupter, separable contacts, 
overload-responsive means for causing separa- 
tion of said contacts, means for automatically 
closing said contacts after a circuit interrupting 
operation, means responsive only to a cycle of a 
predetermined number of closely successive op- 
eïations of said interrupter contacts for auto- 
matical]y maintaining said contacts separated, 
manually operable means for c]osing said con- 
tacts aïter they bave been maintained separated, 
normally ineffective time delay means, counting 
means, means movable with said contacts for 
actuating said counting means, for counting the 
operations of said interrupter in any such cycle 
of operations, means actuated by said counting 
means to automatically render said rime delay 
means effective to delay separation of said con- 
tacts by said overload-responsive means only on 
later operations in any such cycle of operations, 
said counting means being biased to automati- 
cally reset, means delaying resetting movement 
of said counting means for a predetermined rime, 
and a separate part movable with said contacts 
and positioned when said contacts are separated 
to engage said counting means at least when 
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said contacts are substantially at their main- 
tained separated position for prevcnting reset- 
ring of said counting means, whereby said count- 
ing means can reset only a predetermined rime 
5 after said contacts are closed so that an at- 
tempted circuit opening operation closely follow- 
ing manual closing will be delayed by said rime 
delay means. 
4. In a circuit interrupter, separable contacts, 
o overload-responsive means for causing separa- 
tion of said contacts, means for automatically 
closing said contacts after a circuit interrupting 
operation, fluid pumping means actuated on each 
operation of said interrupter, fluid actuated 
15 counting means communicating with said pump- 
inoE means so as tobe advanced a predetermined 
amount ïrom a normal position in response to 
operation of said interrupter, said counting 
means being biaied fo slowly return to normal 
20 position, means responsive to advancement of 
said counting means a predetermined greater 
amount due to a plurality of closely successive 
operations of said interrupter fo alter subsequent 
operation of the interrupter, and means movable 
OE5 with said contacts and positioned to mechani- 
cally engage said counting means at an open 
position of said contacts for preventing ieturn 
of said counting means, whereby the latter can 
return toward normal position only when said 
0 contacts are hot at said open position. 
5. In a circuit interrupter, separable contacts, 
overload-responsive meani for causing separa- 
tion of said contacts, means for automatically 
closing said contacts after a circuit interrupting 
5 operation, fluid pumping means actuated on each 
operation of said interrupter, fluid actuated 
counting means communicating with iaid pump- 
ing means to be advanced a predetermined 
amount from a normal position in response to 
fO operation of said interrupter, said counting 
means being biased to s]owly return, means re- 
sponsive fo advancement of said counting means 
a predetermined greater amount due to a p]u- 
rality of closely successive operations of said in- 
45 terrupter to alter subsequent operation of the 
interrupter, and means movable with said con- 
tacts and positioned to engage said counting 
means at approximately the extreme open posi- 
tion of said contacts for preventing return of 
5o said counting means, whereby the latter can re- 
turn toward normal ,position only when said con- 
tacts are not at said open position. 
6. In a circuit interrupter, separable contacts, 
overload-responsive means for causing separa- 
5 tion of said contacts, means for automatically 
closing said contacts after a circuit interrupting 
operation, fluid dashpot means actuated upon 
separation of said contacts, fluid counting means 
communicating with said dashpot means to nor- 
mal mally freely receive fluid displaced by operation 
of said dashpot means so that the latter does 
not normally delay contact movement, means 
operated by said counting means when the latter 
is supplied with a predetermined amount of fluid 
«: from said dashpot means to impede the free flow 
of fluid from said dashpot means to said count- 
ing means, so that on subsequent closely suc- 
ceeding operations contact separation will be de- 
layed by said dashpot means, means biasing said 
7:- counting means fo reset after a predetermined 
rime, and means movable with said contacts and 
positioned fo mechanically engage said counting 
means responsive to an open position of said con- 
tacts for preventing return of said counting 
75 means, whereby the latter can return toward nor- 
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mal position only when said contacts are hOt at 
said open position. 
7. In a circuit iïterrupter, separable contacts, 
overload-responsive means for causing separa- 
tion of said contacts, means for automatically 
closing said contacts aïter a circuit interrupting 
operation, fluid dashpot means actuated upon 
separation of said contacts, fluid counting means 
communicatiïg with said dashpot means to nor- 
mally freely receive fluid displaced by operation 
of said dashpot means so that the latter does hot 
normally delay contact movement, means op- 
erated by said counting means when the latter 
is supplied with a predetermined amount of fluid 
from said dashpot means to impede the free flow 
of fluid from said dashpot means to said count- 
ing means, so that on subsequent c]osely succeed- 
ing operations contact separation will be delayed 
by said dashpot means, means biasing said count- 
ing means reset aïter a predetermined rime, and 
means movable with said contacts and positioned 
to engage said counting means at approximately 
the extreme open position of said contacts. 
8. In a circuit intem-upter, separable contacts, 
overload responsive means for causing separa- 
tion of said contacts, means for automatically 
closing said contacts after a circuit interrupting 
operatioïL fluid dashpot means actuated upon 
separation of said contacts, said dashpot means 
having a vent through which fluid is normally 
free to PaSS, counting means actuated on each 
operation of said iïterrupter to be advanced a 
predetermined amount from a normal position, 
said counting means being biased to slowly re- 
turn to its normal position, and means responsive 
to advancement of said counting means an 
amount greater than said predetermined amount 
by a plurality of closely successive operations of 
said interrupter to prevent free passage of fluid 
from said vent, and means movable with said 
contacts and positioned to engage said counting 
means approximately at the extreme open posi- 
tion of said contacts to prevent return more- 
ment of said counting means whereby the latter 
can return toward normal position only when 
said contacts are hot at said open position. 
9. In a circuit interrupter, separable contacts, 
overload-responsive means for causing separa- 
tion of said contacts, means for automatically 
cldsing said contacts after a circuit interrupting 
operation, normally ineffective rime delay means, 
means for counting closely successive circuit 
openiïg operations of said interrupter, means 
actuated by said counting means fo automatic- 
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ally tender said rime delay means effective to 
delay separation of said contacts by said over- 
load-responsive means only on later operations 
in any such cycle of operations, said counting 
5 means being biased to automatically reset, means 
delaying resetting movement oï said counting 
means ïor a predetermined rime, and separate 
means movable with said contacts and positioned 
to engage said counting means when said con- 
10 tacts are at approximately their extreme sep- 
arated position to prevent resetting of the count- 
ing means when said contacts are at an open 
circuit position. 
10. An automatic reclosing circuit breaker 
15 comprising, separable contacts, means responsive 
to an overload on the circuit for automatical]y 
sepaïating said contacts to open the circuit, 
means responsive to a circuit-opening operation 
for automatically closing said contacts, means 
20 responsive to a predetermined number of closely 
successive circuit-opening operations for main- 
taining said contacts separated, fluid pumping 
means actuated by said contact separating 
means for supplying fluid to a counter cylinder, 
25 a counting piston in said cylinder biased to a 
normal position from which it is advanced a 
predetermined amount by the fluid supplied by 
said pumping means on each circuit-opening 
operation oï the breaker, a movable mechanical 
30 stop positioned to be engaged by said piston 
whel advanced a farther amount by a number 
of closely succeeding circuit-opening operations 
of said breaker which is less than said prede- 
teïmined nmuaber to prevent further movement 
35 of said piston, whereby the next closely succeed- 
ing circuit-opening operation will be delayed by 
the thus imposed resistance to fluid flow from 
said pumping means to said counting cylinder 
and means for manuallY securing said movable 
40 stop at a selected position. 
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